Interaction of 1-propargyl-5-chloropyrimidin-2-one (a metahalone) with rat brain tubulin.
The mitotic inhibitor 1-propargyl-5-chloropyrimidin-2-one (a metahalone) was found to bind to DEAE-cellulose purified rat brain tubulin. A decrease in the fluorescence of 1-propargyl-5-chloropyrimidin-2-one was seen when the drug was incubated in the presence of increasing tubulin concentrations. The decrease in metahalone fluorescence was not affected by the addition of GTP, indicating drug interaction at other portions of the tubulin molecule than the nucleotide binding sites. Scatchard plot analysis following incubation of tubulin with 1-propargyl-5-chloro-[2-14C]pyrimidin-2-one revealed that 1 mol of metahalone bound to 1 mol of tubulin dimer with a measured association constant of 8.0 X 10(3) M-1. Double reciprocal plots of vincristine and colchicine binding to tubulin in the presence of 1-propargyl-5-chloropyrimidin-2-one showed that the metahalone competitively inhibited colchicine binding to tubulin but had no influence on vincristine binding. This conclusion was supported by gel filtration chromatography where an increase in unbound colchicine was measured when 1-propargyl-5-chloropyrimidin-2-one was present in an incubation mixture containing colchicine and tubulin. In the presence of 5 mM 1-propargyl-5-chloropyrimidin-2-one, tubulin self-aggregated into crystalline structures. The binding of 1-propargyl-5-chloropyrimidin-2-one to tubulin at or near the colchicine binding site may be responsible for the metaphase arresting characteristics of this drug.